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GENERAL LOCATION AND DESCRIPTION

Location
Flagstaff Ranch Golf Club (FRGC) is a proposed golf course community located at the south end of

Flagstaff Ranch Road and immediately west of Woody Mountain Road, mostly in Section 25, T2IN,
R6E, G&SRB&M. The project site is in Coconino County, Arizona, adjacent to the western Flagstaff
City Limit boundary . The site consists of three undeveloped parcels with an aggregate area of +/- 657
acres. Arizona State land bounds the subject property to the east and west, and U.S. Forest Service
land bounds it to the south. Private property bounds the site to the north and consists of undeveloped

land and W.L. Gore commercial property.

Description of Property i
The original FRGC parcel lies almost entirely within the Dry Lake crater and is presently zoned PC

(Planned Community). The remainder of the proposed development is in the eastern half of Section 25
outside the Dry Lake crater and has received Preliminary Plat approval for the construction of 390
residential lots with a golf course and clubhouse facility. Coconino County granted this prior

preliminary plat approval under the project name Aspen Shadows.

Topography of the site is dominated by the Dry Lake crater, a large dormant volcanic caldera with
steep side slopes. The remainder of the site consists of small hills, valleys, and flat meadow areas.
Dry Lake has been designated by the U.S. Army Corps of Engineers as a wetland up to the 7012
elevation contour, and is surrounded by a large meadow within the caldera. The remainder of the site
is vegetated with ponderosa pine forest and includes stands of aspen. Soil conditions range from
cinders-over-silt/clay on the slopes and areas outside the crater to lenses of fat clay (+/- 10ft thick)
under the existing wetland. Slopes range from 2% in the meadow and other flat areas, to +/-40% on
the forested slopes of the crater. Elevations range from 7370 along the crater rim to 7010 feet in the

bottom of Dry Lake.

The proposed project consists of 210 single-family lots and 315 either single-family or multi-family
units, a clubhouse / restaurant, a community center, and a golf course. All development will be
located in the northern and eastern portions of the subject property. No development will occur within
the Dry Lake crater, a +/- 247 acre area which has been purchased by the Grand Canyon Trust and will
be maintained in its natural condition. Runoff from only a small portion of the proposed development
will flow into Dry Lake. This runoff will be filtered through natural “rough” grass areas and detained
prior to release into Dry Lake. Release will occur at or below the pre-development flow rates, but flow
volumes into Dry Lake will remain at or above pre-development conditions. A portion of the runoff

from the development will flow to the south into Sinclair Wash.

There are no existing irrigation facilities on the project site. The golf course will be irrigated with
treated effluent and pumped groundwater, and will employ computerized irrigation technology to
eliminate the possibility of irrigation water runoff into Dry Lake. Additionally, all on-site runoff will
be detained on the golf course prior to discharge into Dry Lake, per the criteria set forth above.
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DRAINAGE BASINS AND SUB-BASINS

Major Basin Description
The 100-year floodplain boundary for the existing wetland has been set forth on FEMA FIRM Map

#3575 of 4525. Only 57.8 acres of the proposed 408.4 acre development will drain to Dry Lake. This
runoff will be filtered through natural “rough” grass areas and detained prior to release into Dry Lake.
Release will occur at or below the pre-development flow razes, but flow volumes into Dry Lake will
remain at or above the pre-development rates. The remaining drainage basins will drain off site to the
Sinclair Wash drainage basin. At this time the site is vacant with the exception of one small caretaker
residence on the entire 657-acre property. There are no irmigation facilities within the basin that will
influence or be influenced by the local drainage patterns. This report only addresses the pre- and post-
development analysis of flows coursing the northwest corner of the FRGC parcel. This northwest
corner is referred 1o as Phase I. Grading permits are only requested for Phase I at this time.

Sub-basin Description
Historic on-site drainage patterns used natural channels down the slopes to convey runoff to Sinclair

Wash. The proposed development will utilize these existing flow paths and conveyance patterns to
convey drainage off of the hillsides and golf course into detention ponds. These ponds will be
designed to convey the post-development runoff off from the site at or below the pre-development

% runoff rates. Sub-basin 7B will drain to an internal golf course lake that will be operated with
sufficient freeboard (two feet) to contain the 100-year, 24-hour rainfall runoff event.

DRAINAGE DESIGN CRITERIA

Hydrological Criteria
All drainage ditches and culverts have been designed to convey the 100-year / 24-hour rainfall runoff

event without overtopping any roads or improvements. Computations of ditch and culvert capacities
are given in the Appendix. Stormwater detention facilities are designed to discharge at the pre-
development runoff rate for the 2-,10-, and 25-year rainfall runoff events. Detention facilities are
designed to pass the 100-year flows with no adverse affects to adjacent facilities.

The Haestad Methods Pond-Pack Version 7.0, SCS method was used to calculate peak runoff rates.
Drainage maps (to scale) of the pre- and post-development drainage basins are included in the plan set
attached to this report. These maps depict contributing watersheds, sub-basins, concentration points,

elevations, and contours.

RESULTS
Hydrologic data for pre- and post-developed conditions is set forth in the Detention Summary Table.
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DRAINAGE FACILITY DESIGN
Post-development drainage patterns will generally follow the pre-development patterns. Borrow

ditches will be constructed along the streets to intercept and convey sheet flows to existing drainage
ways, Corrugated metal pipe and/or high-density polyethylene pipe will be used to convey flows under
streets. Channels and pipes will be constructed around and through the golf course to convey flows to
existing natural channels and/or detention ponds. Stormwater detention will occur within the top three
feet of the golf course ponds. These ponds will serve as irrigation water reservoirs, with sufficient
storage within the top three feet to serve as stormwater detention facilities for their contributing

drainage basins.

Low-density residential communities like this do not typically create any significant impacts to runoff
water quality, and are currently not subject to specific regulation by ADEQ. Parking lots for the
clubhouse and community center will have grease and oil interceptors installed to trap these
constituents before they are released to conveyance channels. The clubhouse and community center are

to be constructed as a part of Phase II, which is not a part of this permit effort,

RESULTS
The results of the Pond Pack detention analysis are summarized in the Table 1, Detention Summary

Table. Detailed hydrologic modeling results are given in the Appendix. Information in the Appendix
has been divided into the following categories:

* Culvert Capacity Computations
¢ Channel Capacity Computations
e Rainfall Data

e Pre-Development Conditions

o Post-Development Conditions

CONCLUSIONS
The proposed development will be designed to meter post-development flows through detention ponds

to prevent stormwater discharges from exceeding pre-development flow rates at the property boundary,

All drainage culverts and ditches will be designed to convey flows from a 100-year rainfall runoff
event, and stormwater detention facilities will be designed and constructed to hold stormwater runoff
impacts to pre-development levels for the 2, 10, and 25-year runoff events. Post-development runoff
volumes to Dry Lake will meet or exceed pre-development levels in an attempt to maximize the

wetland potential of Dry Lake.
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Table 1: Peak Discharge and Detention Summary Table

Subbasins Peak runoff (cfs) Runoff volume Detention Total basin peak
(ac-ft) discharge (cfs)
Pre- Post- Pre- Post- Pre- Post- Peak Peak dis- Pre- Post-
develop | develop || develop | develop develop | develop || storage charge [ develop | develop
{ac-ft) (cfs)
H 1 429.33 | 429.33 || 59.752 | 59.752 —_ _ 42933 | 429.33
2A 25.96 3.145 0.927 12.66
2 2290 2.926 22.90 13.84
2B 5.83 0.498 —_ —
L3A 3A 88.13 49.70 6.028 3.106 _— —_—
127.73 73.93
l 3B 3B 55.40 79.51 5.949 8.098 2.223 73.93
l 4 4 342 10.06 0.327 0.557 0.159 3.26 342 3.26
5 5 2.23 5.68 0.160 0.410 0.114 2.13 2.23 2.13
6 6 1.84 1.98 0.130 0.139 0.032 1.08 1.84 1.08
TA 53.03 3.458 — —
7 7C 9.87 | 21.56 ) 1032 | 1.336 . — 9.87 9.09
7D 13.05 0.981 3.058 9.09
1 7B 13.46 0.981 0.94_8 0.00 0.00
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CULVERT CAPACITY COMPUTATIONS



Manning’s “n”

Values of Coefficient of Roughness (n)
For CONTECH Corrugated Steel Pipe (Manning’s Formula)

Annular Helical* Corrugation
2:/:wx ];:'F' l'l!“x lll"
i 112 Helical—2¥/y" x /5"
Diameters | 8l | 10in. | 12l | 15in, | 180, | 24in. | 36In. | 48n. 60 in. and Larger
Unpaved 0.024 0012 | 0014 { 0011 | 0012 {0013 | 0015 | 0018 | 0020 0021
PAVEDINVERT 0.021 0014 | 0017 | 0.020 0.019
SMOOTH-FLO 0.012 0012 | 0012 | 0012 0012
HEL-CORCL 0012 0012 | 0012 | 0.012 0012
Annular Helical—3"x 1
Ixr 36in. | 42in. | 48in. | 54in. | 60in. | 66in. | 72in T8in.and Larger |
Unpaved 0027 0022 | 0022 | 0023 | 0023 | 0024 | 0025 | 0026 0.027
PAVEDMNVERT 0.023 0019 | 0019 {0020 | 0020 | 0021 | 0022 | 0022 0023
SMOOTHFLO 0.012 6012 | 0012 ( o012 | o012 | 0012 0.012
HEL-CORCL 0012 0012 | 0012 | 0012 | 0012 0.012
Annular Helical—5"x 1"
a1t 48in. | 54in. | 60in. | 66in. | T2in. 78 in. and Larger
Unpaved 0.025 0022 | 0022 | 0.023 | 0024 | 0.024 0.025
PAVEDINVERT 0.022 0.019 | 0019 | 0020 | 0021 | o2t 0022
SMOOTHFLO 0.012 0012 | 0012 | 0012 0.012
HEL-COR CL 0.012 0012 | 0012 | 0012 0.012

* Tests on hellcally corrugated pipe demonstrate a lower coefficient of roughness than for annually corrugated steel pipe. Pipe-arches have the same
roughtiess characteristics as their equivalent round pipes. (See Reference 4).

For additional information, refer to the references listed below.
The values in the above table are based on standard helical pipe manufactured from a 24-inch net width strip of steel,

3. Webster, MJ. and Metcalf, LR.,
“Friction Factors in Corrugated Metal
Pipe,” Journal of the Hydraulics
Division, ASCE, Vol. 85, No. HY9, Proc.
Paper 2148, Sept., 1959, pp. 35-67.

4. J. Paul Tullis, “Friction Factor
Tests on 24Inch Helical Corrugated
Pipe,” Hydraulic Report No. 279, Utah
State University, Utah Water Re-
search Laboratory.

References

1. Silberman, Edward, “Effect of
Helix Angle on flow in Corrugated
Pipes” Journal of the Hydraulics
Division, ASCE, Vol. 96, No. HY11,
Nov., 1970, pp. 2253-2263.

2. Handbook of Steel Drainage and
Highway Construction Products, AISL

USED HELICAL CORRVGATION Y1 -VALUES FOR  ALL CULVERTS
LARGER, THAN 0" g

IO"ﬁ AND .sMAueK CULVERTS vSED ANMULAR  CORRVCATION
7N -~VALVES
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Heights-of-cover tables

P

1%:" x %" Height-of-Cover Limits for

H 20, H 25 Load, and E 80 Live Loads
Inches ' lllditl. 0.052 0.064

6 12 388 485

B 12 291 365

10 12 3 292

Corrugated Steel Pipe

2%" x ¥5" Height-of-Cover Limits for Conugated Steel Pipe

H 20 and H 25 Live Loads E 80 Live Loads
Diameter { Minimum Maximum Cover, Feet Diameter | Minimum Maximuin Cover, Feet
orSpan, |  Cover, Specified Inches orSpan, | Cover, Inches
Inches Inches | 57052 T0.084 [ 0.079 | 8.109 | G.133 | 0165 Indie Inches 9353 0.070 [ 0.109 | 0.138 | 0.168
12 12 198 248 310 12 12 198 243 310
15 158 199 248 15 158 199 248
iB 132 166 207 18 132 166 207
21 113 142 178 249 21 113 142 178 249
24 99 124 155 218 24 99 124 155 218
30 9 99 124 174 30 ] 99 124 174
36 66 83 103 145 | 186 36 66 8 M3 [ 145 186
42 56 71 88 124 | 160 195 42 56 71 88 124 160 195
48 62 7 109 | 140 17 418 12 62 77 109 1400 171
54 66 93 | 122 | 150 54 13 66 B | 122 150
60 | 104 128 60 ' by 104 128
66 68 | 88 | 109 66 68 48 | 109
72 75 93 72 18 75 93
8 9 7B 24 79
84 12 66 8 24 66
H 20 and H 25 Live Loads, Pipe-Arch E 80 Live Loads, Pipe-Arch
Size Minlmum Maxdmum Minimuom Maxdmmn
Round Structars) | Minimam Caver, Feet Structural | Minimam Cover, Feet
Equivalent, | Span x Rise, | Thicimens, Cover, 2Toas/Ft? Corner Spen x Rise, | Thickness, | Cover, 3 Tons/FL.? Corner
Inches Inches Inches Inches Bearing Presure Inches lochey Inchies Bearing Pressure
15 17x13 0.064 12 16 17x13 0079 24 2
18 2lx15 0.064 15+ 21x15 0079
21 24x18 0.064 24x18 0109
24 28x20 0.064 28x20 0.109
30 B5x24 0.064 BSx24 0.138
36 42x29 0.064 42x29 0.138
42 49x33 0.064* 49x33 0.138*
48 57x38 0.064° 57x38 0.138*
54 64x43 0.079* 4x43 0.138*
60 71 x47 0.109* Tl x 47 0.138* 24 x
66 TTx52 0.109*
72 83x57 0.138° 12 15+

* These values are based an the AlSI Flexdbility Factor
limit (0.0433 x 1.5) for pipe-arch. Due to variations in
arching equipment, thicker gages may be required
to prevent crimping of the haunches.

** These values were calculated using K = 0.86 as
adopted in the AlSI Handbook, Fourth Edition, 1993,

Notes on bottom of Page 6 apply to above tables.
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Solve For: Headwater Elevation

Culvert Calculator Report

Subbasin 3A

Culvert Summary
Allowable HW Eilevation 7.125.00 ft Headwater Depth/ Height 1.20
Computed Headwater Elevation 7,124.99 ft Discharge 48,70 cfs
Inlet Control HW Elev 7,124.74 ft Tailwater Elevation 7,122.36 ft
Outlet Control HW Elev 7.124.89 ft Control Type Qutlet Control
Grades
Upstream Invert 7,122.00 # Downstream Invert 7.121.00 ft
Length §0.00 ft Conslructed Slope 0.020000 ft/fi
Hydrauiic Profile
Profile 52 Depth, Downstream 1.36 #t
Slope Type Steep Nommal Depth 134 #
Flow Regime Supercritical Critical Depth 170 ft
Velocity Downslream 9.08 fi/s Critical Slope 0.009697 fi/it
Section
Section Shape Circular Mannings Coefficient 0.017
Section Material CMP Span 2.50 ft
Section Size 30 Inch Rise 250 ft
Number Sections 2
Qultiel Control Properties
Outiet Contrel HW Elev 7,124.99 ft Upstream Velocity Head 0.76 ft
Ke 0.70 Entrance Loss 0.53 fit
Inlet Control Properties
Inlet Control HW Elev 7,124.74 ft Flow Control N/A
Iniet Type Mitered to slope Area Full 8.8 f2
K 0.02100 HDS 5 Chan 2
M 1.33000 HDS 5 Scale 2
C 0.04630 Equation Form 1
Y 0.75000
"
- L 7
30" g cmP = 35"x gu4* PIPE ARCH CcMP

f\. \00105thydrology\culverimaster\flagranc.cvm
@ Haestad Methods, Inc.

05/02/00 10:14:00 AM

Shephard - Wesnitzer, inc.
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Culvert Calculator Report

Solve For: Headwater Elevation

Subbasin 4

Culvert Summary

Allowable HW Elavation
Computed Headwatar Elavation
lnlet Control HW Elev

Qutlet Conirol HW Elev

7,101.00 #
7,101.06 it
7,100.18 1t
7,101.06 it

Headwater Dapth/ Height
Discharge

Tailwater Elevation
Control Type

3,7¢%

3.26 cis

0.00 #
Outlet Control

Grades

Upstream Invart
Length

7,097.80 1
20.00 ft

Downstream invart
Construclad Slope

7,097.80 1t
0.005000 §t/it

Hydraulic Profile

Profile CompasiteM2Pressure Depth, Downstream 0.77 it
Slops Type Mild Normal Depth NIA 1t
Flaw Ragime Subcriticai Critical Depth 0.77 ft
Velocity Dawnstream 6.19 fi/s Critical Slope 0.065402 funt
Section

Section Shape Circular Mannings Cosfficiant 0.024
Section Matariat Aluminum Span 0.83 it
Section Size 10 Inch Rise 0.83 ft
Numbaer Sactlons 1

Qutlet Controt Propertias

Outlet Control HW Elav 7,101.06 it Upstream Velocity Head 0.56 #t
Ke 0.70 Entrance Loss 0,39 #t
Inlet Control Propertias

inlet Control HW Elev 7,100.18 Flow Controi Submerged
Inlat Type Mitered to slope Area Full 0.5 fir
K 0.02100 HDS 5 Chart 2

M 1.33000 HDS § Scale 2

c 0.04630 Equation Form 1

Y 0.75000

LR -\00105%hydrology\culvertmastariflagranc.cvm

07/12/00 10:17.05 AM

© Haestad Methods, Ing

Shephard - Wesnltzer, Inc.

37 Brookside Aoad  Waterbury, CT 06708 (203) 755-1668

Profect Enginear: SWi
CulvertMaster v1.0
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Solve For: Headwater Elevation

Culvert Calculator Report

Subbasin 5

Culvert Summary

Allowabls HW Elevation
Computed Headwatar Elevation
Inlet Control HW Elev

Outlet Control HW Elev

7.076.00
7,074.94
7,074.15
7,074.84

Headwater Depth/ Height
Discharge

Tallwater Elavation
Contrel Type

4.56

2.13 cfs

0.00 ft
Qutlet Control

Grades

Upstream Invert
Length

7.071.90
34.00

ft
it

Downstream Invert
Constructed Siope

7,060.70 f#t
0.064706 ft/it

Hydraulic Profile

Profile CompositeM2Pressure Depth, Downstream 0.63 ft
Slope Type Mild Narmal Depth N/A R
Flow Ragime Subcritfcal Critical Depth 0.63 it
Velocity Downstream 8.21 fis Critical Slope 0.091787 ft/ft
Secticn

Section Shape Clrcular Mannings Coeflficient 0.024
Section Material Aluminum Span 0.67 1t
Section Size 8 inch Rise 0.67 h
Number Sections 1

Outlet Control Properties

Outlet Control HW Elay 7,074.94 ft Upstream Velocity Head 0.58 It
Ke 0.70 Entrance Loss 0.41 it
Intet Contral Proparties

Inlet Control HW Elav 7,074.15 #t Flow Conirol Submarged
Inlet Typse Mitered to slope Area Full 0.3 fi2
K 0.02100 HDS 5 Chart 2

M 1.33000 HDS § Scale 2

C 0.04630 Equation Form 1

Y 0.75000

I:A...\00105\hydrology\culvartmastariilagranc.cym

07/12/00 10:22:28 AM

© Haestad Mathods, Inc.
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Culvert Calculator Repoft

Solve For: Headwater Elevation

Subbasin 6

Culvert Summary

Allowabla HW Elevation 7,074.00 ft Headwater Depth/ Helght 1.44
Computed Headwater Elevation 7.072.96 # Discharge 1.08 cfs
Intet Contral HW Elev 7,072.96 1t Tailwater Elavation 0.00 ft
Qutlet Contral HW Elev 7,072.90 1t Control Type Inlet Control
Gradas

Upstream Invert 7,072.00 ft Downstream Inveart 7,070.00 &
Langth 18.00 it Constructsd Slope 0,125000 /it
Hydraulic Profile

Profile 82 Depth, Downstream 0.32 ft
Slope Type Steap Normal Depth 0.32 ft
Flow Regime Supercritical Critlcal Dapth 0.49 #
Velocity Downstream 6.52 /s Criticat Slope 0.033834 (it
Sectlian

Section Shape Circular Mannings Coaliiciant 0.024
Section Matarial Aluminum Span 0.67 ft
Section Size 8 inch Rise 0.67 #t
Number Sections 1

Qutlet Control Propertiss

Qutlet Control HW Elev 7,072.90 it Upstream Velocity Head 0.24 it
Ke 0.70 Entrance Loss 0.17 1t
Inlat Cantrol Properties

Inlst Control HW Elev 7.072.98 ft Flow Control Transition
Inlet Type Mitered to slope Area Full 03 i
K 0.02100 HOS 5 Chart 2

M 1.33000 HDS 5 Scale 2

Cc 0.04630 Equation Form 1

Y 0.75000

:\...\00105\hydrology\culvertmastariflagranc.cvm

07/12/00 10:24:20 AM

© Haestad Methods, Inc.
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Culvert Calculator Report

Solve For: Headwater Elevation

Subbasin 7A

Culvert Summary

Allowable HW Elevation 7.118.00 it Headwater Depth/ Height 1.25
Computed Headwater Elevation 7,117.92 Discharge 53.03 cis
nlet Control HW Elev 711787 & Tailwater Elevation 7,115.16 |t
Outlet Control HW Elev 7.117.02 it Control Type Qutlet Control
Grades

Upstream Invert 7,114.80 1t Downstream Invert 7,113.80 f#t
Length 40.00 R Constructed Slope 0.025000 ft/it
Hydraullc Prafile

Profile §2 Depth, Downstream 1.36 ft
Slope Type Steap Normal Depth 1.30 It
Flow Regime Supareritical Critical Dapth 1.76 #t
Velocity Downstream 8.78 It/s Critical Slope 0.010111 /it
Saction

Sectlon Shape Circular Mannings Coefficiant 0.017
Section Material CMP Span 2.50 ft
Section Size 30 inch Rise 2.50 it
Numbar Sections 2

Outlat Contral Properties

Outlet Control HW Elev 7,117,892 Upstream Velocity Head 0.81 ft
Ke 0.70 Entrance Loss 0.56 ft
Inlet Control Properties

Inlet Controt HW Elev 7TA17.67 &t Flow Control Unsubmerged
Inlet Type Mitered to slope Area Full 9.8 fi?
K 0.02100 HDS 5 Chart 2

M 1.23000 HDS 5 Scale 2

c 0.04830 Equation Form 1

Y 0.75000

cCMP = _-'5**2

fA..\00105\hydrology\culvertmastariflagranc.cvm

07/12/00 10:27:43 AM

© Haastad Methods, Inc.
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Solve For: Headwater Eilevation

Culvert Calcuiator Hepoft

Subbasin 7A+7C

Culvert Summary

Allowable HW Elevation 7.110.00 it Headwater Dapth/ Height 112
Computed Headwater Elevation 7,109.85 ft Discharge 70.47 cis
tniet Control HW Elev 7,108.56 Tallwater Elevation 7.107.03 1t
Outlet Control HW Elev 7,108.85 1t Control Type Outlet Control
Grades
Upsiream Invert 7,106.50 #t Downstream Invart 7,105.50 f
Length 50.00 #t Constructed Siope 0.020000 ft't
Hydraulic Profile
Profile §2 Depth, Downstream 1.568 #t
Slope Type Steep Normal Dapth 1.53 #t
Flow Regime Supercritical Critical Depth 1.3 ft
Vealocity Downstream 9.48 fi/s Critical Slope 0.009644 fiM
Section
Section Shape Circular Mannings Coefliciant 0.018
Section Material CMFP Span 3.00 fi
Section Size 36 inch Rise 3.00 #t
Number Sections 2
Outlet Control Properties
Outiet Control HW Elav 7,109.85 ft Upstream Velocity Head 0.84 1t
Ka 0.70 Entrance Loss 0.59
Inlat Control Propertles
Inlet Controt HW Elev 7,108.56 ft Flow Gontrol Unsubmerged
Intat Type Mitered to slope Arsa Full 14.1 2
K 0.02100 HDS 5 Chart 2
M 1.33000 HDS 5 Scale 2
c 0.04830 Equation Form 1
Y 0.75000
”
- ¥/ #
36 cmp = yar 29" PIPE ARCH cmp

f.\...\00105\hydrolugy\culvartmastar\l‘lngranc.cvm

07/12/00 10:32:56 AM

© Haestad Methods, Inc.

Shephard - Weasnitzer, Inc.

37 Brookside Road  Waterbury, CT 08708

Project Engineer: SWI
CulvertMaster v1.0
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CHANNEL CAPACITY COMPUTATIONS



PRE-DEVELOPMENT CONDITIONS



Computation of runoff parameters using SCS TR-55 method

Project [Fiagstaif Ranch Goll Club
Sub-basin [1, pre-developed conditions Sub-basin area, A = acres= 05875 mi®
RAunoff curve numbsr _ o =
Hydrologic Cover description Pervious Percent | % of imperv [[Composite|| Area [CNx Areaj]
50il grou CN impervious | disconnecled CN
Soll C Ponderosa pine forest, fair 85 65 204.4 13286
Soll C Hesidential subdivision 78 78 171.6 13385
[4] [4]
0 0
1] 4]
[1] [1]
r —
Totals 378 26671

Welighted composiie curve number, CN = 71
Initial abstraction (in)=  0.817

Peak discharge computatiorl{graphical SCS methad)) € SfRAES AS CHEC W ON S¢S UNYT ANE

Recurrence interval Z-Ear ye 10-ﬁar as-zaar So-g wo-Ear
24-hour rainfall depth, P {in} 2.20 2.79 321 3.80 428 | 472 |
Runoff voluma, V (in) 0.35 0.64 0.58 1.26 1.57 1.91
Initial abstraction / rainfall dapth (la/P) 0.37 029 0.25 0.21 0.19 0.17
Runoff coefficients for Type i rainfall distribution, CO 2.3958 2.4750 2.5036 2.5263 | 25383 | 2.5427
(o4 -0.6111 -0.6220 -0. 6206 -0.6172 | -0.6151 -0.6137 |
ce ‘ -0.0718 -0.1232 -0. 1453 -0.1_630 -0.1701 | -0.1736
Penk discharge, Qp {cls) 59 130 191 286 365 449
Time of concentration and travel time
1. Sheet flow Segment ID AB
Woaods w/
Surface description light brush
Manning's roughness coatficient, n 0.4
Flow length, L (1t} (< 300 it) 300
2-yaar 24-hour raintall depth, P (in) 22
Land slope, S {ft/it) 0.2
Travel tims, Tt (hr) 0.41 0.00 0.00 041 ||
2. Shall ted flow BC
Surace description (paved = 1, unpaved = 2) 2_
Flow length, L (it) 1000
Watecourse slope, S (ftft) 0.1
Average velocity, V (/s) 2.0 [1Xe 1) 0.00
Travel time, Tt {hr) 0.05 0.00 0.00 005 |l
., Channe! ff CD DE
Channel bottom width, B (it) 10 15
Channal side slipes, Z {(horizontal/vertical) 5 4
Channel depth, d (ft) 2 2
Manning's roughnass coefficient, n 0.05 0.035
Flow length, L {f) 3500 4000
Channel siope, S {ILfit) 0.017 0.03
Cross sectional flow area, A (t? } 40.0 46.0 0.0
Wetted perimeter, Pw (it) 30.4 J1.5 0.0
Hydraulic radius, Rh () 1.32 1.46 0.00
Average valocily, V (Its) 4.67 8.49 0.00
Flowrate, Q (cfs} 187 437 0
Travel time, Tt (hr) 021 012 0.00 0.33 n
hours minutes
e
Time of concentration, Te = 0.794 48
Lag time, Tlag = 0.476 29
Recommended maximum time step= [ 0.138 | 8 |
Actual time step used, Tslep = 0.083 5
Tima fo peak of unit hydrograph, To= | 0.518 | 31 |

Prel.xis 4/26/00
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Type.... Executive Summary (Links) Page 1.02

Name.... Watershed Event: 100 yr
File.... F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE -DEVELOPMENT\BASIN1-PRE .PP

Storm... TypelIl 24hr Tag: 100

NETWORK SUMMARY -- LINKS
(UN=Upstream Node; DL=DNstream End of Link: DN=DNstream Node)
(Trun.= HYG Truncation: Blank=None; L=Left: R=Rt: LR=Left & Rt)

DEFAULT Design Storm File,ID = ARIZONA.RNQ Flag Ranch

Storm Tag Name = 100

Data Type, File, ID Synthetic Storm SCSTYPES.RNF Typell 24hr

Storm Freguency = 100 yr
Total Rainfall Depth= 4.7200 in
Duration Multiplier = 1

Resulting Duration 24.0000 brs
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Peak Time Peak Q
Link ID Type ac-ft Trun. hrs cfs End Points
A1l ADD UN 59.752 12.4000 429.33 BASIN 1
DL 59.752 12.4000 429.33
DN 59.752 12,4000 429.33 QUT 1

S5/N: 821C05D06A87 Shephard-Wesnitzer, Inc.
PondPack Ver: 7.0 (312) Compute Time: 06:03:17 Date: 05-02-2000



Type.... 5C5 Unit Hyd. Summary Page 4.03
Name.... BASIN 1 Tag: 100 Event: 100 yr
File.... F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE-DEVELOPMENT\BASIN1-PRE . PP

Storm... Typell 24hr Tag: 100
SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm
Duration 24.0000 hrs Rain Depth = 4.7200 in

Rain Dir C:\HAESTAD\PPKW\RAINFALL\
Rain File -ID = SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear
HYG Dir F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE -

DEVELOPMENT\
- BASIN 1 100

.7940 hrs
376.000 acres Runoff CN= 71

HYG File - ID
Tc
Drainage Area

i

Computational Time Increment = .
Computed Peak Time = 12.3864 bhrs
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated Output = 12.4000 hrs

Peak Flow, Interpolated Output 429.33 cfs
DRAINAGE AREA
ID:None Selected
CN = 71
Area = 376.000 acres
S = 4.0845 1in
0.25 = .8169 in
Cumulative Runoff
1.9072 1in
59.760 ac-ft
HYG Volume.,. 59.752 ac-ft (area under HYG curve)

****% UNIT HYDROGRAPH PARAMETERS ***=s

.79400 hrs (ID: None Selected)

Time Concentration, Tc
.10587 hrs = 0.20000 Tp

Computational Incr, Tm

Unit Hyd. Shape Factor = 483.432 (37.46% under rising 1imb)

K = 483.43/645.333, K = .7481 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, gp = 536.55 cfs
Unit peak time Tp = .52933 hrs
Unit receding limb, Tr = 2,11733 hrs
Total unit time, Tb = 2.64667 hrs

S/N: 821C05D06BA87 Shephard-Wesnitzer, Inc.
PondPack Ver: 7.0 (312) Compute Time: 06:03:17 Date: 05-02-2000



Computation of runoff parameters using SCS TR-55 methed

Project [Fiagstaff Ranch Golf Club
Sub-basin 2, pre-developed conditions Sub-basin area, A = acres= 00356 m
Runoff curve number — _ .
Hydrologic Cover description Pervious Percent % of imperv {Composite]l Area |CNx Areai
soil group _ CN impervious |disconnected CN
Soil C Ponderosa pine forest, fair 65 65 22.10 1437
Asphalt Kiltie Lana o8 98 0.70 69
o 1
[1] [1]
0 0
Totals 22.80 1505
Weighted composite curve number, CN = 66
inftial abstraction (in) =  1.030
Peak discharge computation {graphical SCS method)
Recurrence interval 2-ysar 5-y_le_ar 10-year 25-year | 50-year 100-year ‘
24-hour rainfall depth, P {in) 2.20 2.79 3.21 3.22 4.26 4,72
Runoff volume, V (in) 022 0.45 0.65 0.97 124 1.54
Initial abstraction / rainfall depth (1a/F) 0.47 0.37 0.32 0.27 0.24 0.22
Runoff coefficients lor Typa I rainfall distribution, CO 2.2600 2.3982 2.4498 2.4920 25116 | 2.5246
ct -0.5517 -0.6117 -0.6207 -0.6215 | -0.6196 | -0.6175
c2 . -0.0199 -0.0731 -0, 1051 -0.1361 -0.1516 | -0.1618
Peak discharge, Qp {cfs) 2 5 8 14 18 23
Time of concentration and travel time
1. Sheet flow Segment iD AB
Woods w/
Surface description | light brush
Manning's roughnass coefficient, n 0.40
Flow length, L {f) (< 300 ft) 200
2-year 24-hour rainfzll depth, P (in) 2.20
Land slope, S (f/f) 0.05
Travel time, Tt (hr) 0.52 0.00 0.00 0.52 |
2. Shallow concentrated flow BC
Surface description (paved = 1, unpavad = 2) 2
Flow length, L (f1) 1000
Watecourse slope, S (it/ff) 0.09
Average velocity, V (ft/s) 4.04 0.00 0.00
Travel tima, Tt {hr) 0.06 0.00 0.00 0.06 |
3. Channgl flow cD
Channet bottom width, B {#) 5
Channel side slipes, Z (horizontal/vertical} 4
Channel depth, d (ft) 0.9
Manning's roughness coefficient, n 0.05
Flow length, L (ft) 900
Channel slope, S (it/it) 0.02
Cross sectional flow area, A () 7.7 0.0 0.0
Wetted perimelar, Pw () 12.4 0.0 0.0
Hydraulic radius, Rh () 0.62 0.00 0.00
Avarage velocity, V (ft/s) 3.07 0.00 0.00
Flowrate, Q (cfs) 24 0 a
Travel time, Tt (hr) 0.08 0.00 0.00 0.08 |
hours minuties
Time of concentration, Tc = 0.660 40
Lag time, Tlag = 0.396 24
Recommended maximum time step = [ 0.115 | 7 ]
Aclual time step used, Tstep = 0.083 5
Time to paak of unit hydrograph, To= | 0437 | 26 !
4/26/00

Pre2.xls
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Type.... Executive Summary (Links) Page 1.02
Name.... Watershed Event: 100 yr
File.... F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE-DEVELOPMENT\BASIN2-PRE.PPW

Storm... TypelIl 24hr Tag: 100

NETWORK SUMMARY -- LINKS
{UN=Upstream Node; DL=DNstream End of Link. DN=DNstream Node)
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = ARIZONA.RNQ Flag Ranch

Storm Tag Name = 100

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typell 24hr
Storm Freqguency = 100 yr ,

Total Rainfall Depth= 4.7200 in

Duration Multiplier = 1

Resulting Duration 24,0000 hrs
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Peak Time Peak Q
Link ID Type ac-ft Trun. hrs cfs End Points
A 2 ADD UN 2.926 12.3000 22.90 SUBBASIN 2
DL 2.926 12.3000 22.90
DN 2.926 12.3000 22.90 0OUutT 2

S/N: 821C05D06A87  Shephard-Wesnitzer, Inc.
PondPack Ver: 7.0 (312) Compute Time: 06:06:10 Date: 05-02-2000



Type....
Name. ...
File....
Storm. .,

DEVELOPMENT\

S/N: 821C05D06A87

PondPack Ver:

Tag:

5C5 Unit Hyd. Summary
SUBBASIN 2
F:\PROJECTS\2000\00105
Typell 24hr

Tag: 100
100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1
Duration
Ratn Dir
Rain File -ID
Unit Hyd Type
HYG Dir

HYG File - 1D
Tc
Drainage Area

Computational
Computed Peak
Computed Peak

Time Increment

00 year storm
24,0000 hrs

LU I 1 T T}

.6600 hrs
22.800 acres

Rain Depth

C:\HAESTAD\PPKW\RAINFALL\
SCSTYPES .RNF - Typell
Default Curvilinear

F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE-

24hr

- SUBBASIN 2 100

Runoff CN= 66

Page 4.03
Event: 100 yr

\HYDROLOGY\PONDPACK\PRE-DEVELOPMENT\BASINZ-PRE.P

= 4.7200 1in

Time Increment = .08800 hrs
Time = 12.3200 hrs
Flow = 23.11 cfs
for HYG File . = .0500 bhrs
Peak Time, Interpolated Output = 12,3000 hrs
Peak Flow, Interpolated Output = 22.90 cts
DRAINAGE AREA
ID:None Selected
CN = 66
Area = 22.800 acres
S = 5.1515 1in
0.25 = 1.0303 in

HYG Velume. ..

Cumulative Runoff

---------------

1.5398 in
2.926 ac-ft

2.926 ac-ft (area under HYG curve)

***** UNIT HYDROGRAPH PARAMETERS *=*=x=

Time Concentra
Computational

Unit Hyd. Shap
K = 483.43/64
Receding/Risin

Unit peak,
Unit peak time
Unit receding
Total unit tim

7.0 (312)

tion, Tc

Incr, Tm

e Factor =

5.333, K = .7491 (also, K =

E. Tr/Tp = 1.6698 (solved from
qp = 39.12 cfs
Tp = .44000 hrs

limb, Tr = 1.76000 hrs

e, Tb = 2.20000 hrs

Shephard-Wesnitzer, Inc.

Compute Time: 06:06:10

.66000 hrs (ID: None Selected)
.08800 hrs = 0.20000 Tp

483.432 (37.46% under rising timb)

2/(1+(Tr/Tp))
K= .7491)

Date: 05-02-2000



Cgmggta_tlon of runoff parameters using SCS TR-55 method

Project Flagstaff Ranch Golf Club
Sub-basin 3A, pre-developed conditions Sub-basin area, A = acres=  0.0769 mi°
Runoff curve number — _
Hydrologic Cover description Pervious Percent % of imperv [[Composite]l Area |CN x Areal
soil group CN impearvious | disconnected CN
SollC Ponderosa ping forest, fair 65 65 49.2 3198
[i] [1]
[1] [1]
0 [1]
0 [1]
[7] [1]
Totals 49.2 3198

Weighted composite curve number, CN = 65
Initial abstraction (in)=  1.077

Peak discharge computation (graphical SCS method -
Recurrence interval 2-year S-zear 1 0-zear 25—zear So-zear 1 Oo—xear
24-hour rainfall depth, P {in) 2.20 2.79 3.2 3.80 4.26 4.72
Runaff volume, V (in) 0.19 0.41 0.61 0.91 1.18 1.47 |
Inilial abstraction / rainfall depth {1a/F) 0.49 0.39 0.34 0.28 025 0.23
Runoff coefficients for Type Il rainfali distribution, CO §  2.2247 2.3780 2.4354 2.4826 25047 | 2.5195
C1 -0.5293 -3.6060 -0.6190 -0.6219 | -0.6205 | -0.6184
cz2 -0.0133 -0.0624 -0.0955 -0.1289 | -0.1461 | -0.1578
Peak discharge, Qp (cfs) [] 18 30 48 55 82

Time of concentration and travel time

1. Sheet flow Segment ID AB
Woods w/
Surface description light brush
Manning's roughness coefficient, n 0.40
Flow length, L (ft) (< 300 f) 100
2-year 24-haur rainfall depth, P (in) 2.20
Land slope, S (tt'fl) 0.40
Travel time, Tt (hr) 0.13 0.00 0.00 013 §
2. Shallow congentrated flow 8C
Surface description (paved = 1, unpaved = 2) 2
Flow length, L (it} 300
Watecourse slope, S (ft/ft) 0.25
Avaraga velocily, V (ft/s) 3.07 0.00 0.00
Travel time, Tt (hr} 0.01 0.00 0.00 001 |
3. Channel flow CD
Channal bottom width, B (ft) 5
Channel side slipes, Z (horizontal/vertical) 3
Channel depth, d (ft) 1.25
Manning's roughness coefficient, n 0.05
Flow length, L (ft) 1800
Channal slope, S (itt) 0.06
Cross sectional flow area, A (1) 10.9 0.0 0.0
Waited parimatar, Pw (1t} 12.9 0.0 0.0
Hydraulic radius, Ah (R} 0.85 0.00 0.00
Avarage velocily, V (1t/'s) 6.54 0.00 0.00
Flowrate, Q {cfs) 71 [7] [2]
Travef time, Tt (hr) 0.08 0.00 0.00 008 |
hours minutas
Time of concentration, Tc = 0217 13
Lag time, Tlag = 0.130 8
Racommended maximum tima step= [ 0038 | 2 |
Actual time step used, Tstep = 0.083 5
Time to peak of unit hydrograph, Tp= [ 0.172 | 10 |

PredA.xls 4/26/00



Computation of runoff parameters using SCS TR-55 methgd

Project Flagstal Ranch Golf Club
Sub-basin 3B, PRE-developed conditions Sub-basin ares, A = 48.56 acres=  0.0759 mi°
Runoff curve number =
Hydrologic Cover description Pervious Percant % of imperv [Compositelf Area |CN x Area
s0il group CN impervious |disconnected CN
Soll C Ponderosa pine forest, fair 65 65 48.56 3156
[i] 0
a []
0 [1]
0 [1]
0 0
Totals 48.56 3156
Weighted composite curve number, CN = &5
initial abstraction (in)=  1.077
Peak discharge computation (graphical SCS method
Recurrence interval 2-xear s-xar 10-yaar 25-year | S50C-year 100-I¥ea=r
24-hour rainfall depth, P (in) 2.20 2.79 3.21 3.80 4.26 4.72
Runoff volumae, V (in) 0.19 0.41 0.61 0.91 1.18 1.47
initial abstraction / rainfall depth (1a/P} 0.49 0.39 0.34 0.28 0.25 0.23
Runoff coefficients for Type Il rainfall distribution, C0 22247 2.3780 2.4354 24826 | 25047 | 25195
ci -(.5293 -0.6060 -0.6190 -0.6219 | -0.6205 | -0.6184
cz2 -0.0133 -{.0624 -0.0955 -0.1289 | -0.1461 | -0.1578
Peak discharge, Qp (cfs) 4 17 19 31 43 55
Time of concentration and travel time
1. Sheet flow Segment ID AB
Woods w/
Surface description light brush
Manning's roughness coefficient, n 0.40
Flow length, L {ft) (< 300 t) 200
2-year 24-hour rainfall depth, P {in) 2.20
Land sltope, S (ft/ft) 0.10
Travel time, Tt (hr) 0.39 0.00 0.00 0.39
2. Shallow trated flow BC ¢
Surface description (paved = 1, unpavad = 2) 2
Flow length, L (ft} 700
Waltecourse slope, S (f/ft) 0.06
Average velocity, V (it/s) 335 o.00 (X
Travel tima, Tt (hr) 0.05 0.00 0.00 0.05
3. Channel flow CcD
Channel bottorn width, B (ft) 4
Channel side slipes, Z (horizonlal/vertical) 3
Channel depth, d (ft) 1.1
Manning's roughness coefficient, n (.05
Flow length, L (it) 1300
Channel slope, S (ft/ft) 0.06
Cross sectional flow area, A (ft*) 8.0 0.0 0.0
Wetted parimeater, Pw (fl) 11.0 0.0 0.0
Hydrautie radius, Rh (f}) 0.73 0.00 0.00
Averaga velocity, V (ft's} 5.93 0.00 0.00
Flowrate, Q (cfs) 48 0 0
Travel time, Tt (hr) 0.06 0.00 0.00 0.06
___hours minutes
Time of concentration, Tc = 0.505 30
Lag time, Tlag = 0.303 18
Recommendsd maximum time step= | 0.088 | 5
Actual time step used, Tstep = 0.083 5
Time fo peak of unit hydrograph, Tp= | 0.345 | 21

Pre3B.xls

4/26/00
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Type.... Executive Summary (Links) Page 1.02
Name.... Watershed Event: 100 yr
File.... F:\PROJECT5\2000\00105\HYDROLOGY\PONDPACK\PRE-DEVELOPMENT\BASIN3-PRE.PPh

Storm... Typell 24hr Tag: 100

NETWORK SUMMARY -- LINKS
(UN=Upstream Node; DL=DNstream End of Link; DN=DNstream Node)
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = ARIZONA.RNQ Flag Ranch

Storm Tag Name = 100

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typell 24hr
Storm Frequency = 100 yr

Total Rainfall Depth= 4.7200 1n

Duration Multiplier = 1

Resulting Duration 24.0000 hrs
Resulting Start Time= .0000 hrs Step= ,1000 hrs End= 24.0000 hrs

HYG Vol Peak Time Peak Q
Link ID Type ac-ft Trun. hrs cfs End Points
A 3A ADD UN 6.028 12.0500 88.13 SUBBASIN 3A
DL 6.028 12.0500 88.13
DN 11.977 12,0500 127.73 oUut 3
A 3B ADD UN 5.949 12.2000 55.40 SUBBASIN 3B
DL 5.949 12.2000 55.40
DN 11.977 12.0500 127.73 0OUT 3

5/N: B821C05D06A87 Shephard-Wesnitzer, Inc.
PondPack Ver: 7.0 (312) Compute Time: 06:07:14 Date: 05-02-2000



Type.... SCS Unit Hyd. Summary Page 4.03
Name.... SUBBASIN 3A Tag: 100 Event: 100 yr
File.... F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE-DEVELOPMENT\BASIN3-PRE.PPW

Storm... Typell 24hr Tag: 100
SC5 UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm
Duration 24.0000 hrs Rain Depth = 4.7200 in

Rain Dir C:\HAESTAD\PPKWARAINFALL\
Rain File -1ID SCSTYPES.RNF - Typell 24hr

Unit Hyd Type = Default Curvilinear
HYG Dir F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE -

DEVELOPMENT
- SUBBASIN 3A 100

.2170 hrs
49.200 acres Runoff CN= 65

HYG File - ID
Tc
Drainage Area

Computational Time Increment = .
Computed Peak Time = 12.0363 hrs
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated Output = 12,0500 hrs

ID:None Selected

CN = 65

Area = 49.200 acres
S = 5.3846 in

0.25 = 1.0769 in

Cumulative Runoff

1.4701 in
6.028 ac-ft

HYG Volume. .. 6.028 ac-ft (area under HYG curve)

*s*%* UNIT HYDROGRAPH PARAMETERS **x»»

.21700 hrs (ID: None Selected)

Time Concentration, T¢
.02883 hrs = 0.20000 Tp

Computational Incr, Tm

i n

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K= 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, gp = 256.89 cfs
Unit peak time Tp = .14467 hrs
Unit receding limb, Tr = .57867 hrs
Total unit time, Tb = .72333 hrs

5/N: 821C05D06A87  Shephard-Wesnitzer, Inc.
PondPack Ver: 7.0 (312) Compute Time: 06:07:14 Date: 05-02-2000



Type.... SCS Unit Hyd. Summary Page 4.06
Name.... SUBBASIN 3B Tag: 100 Event: 100 yr
File.... F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE-DEVELOPMENT\BASIN3-PRE.PPW

Storm... Typell 24hr Tag: 100
SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm
Duration 24.0000 hrs Rain Depth = 4.7200 in

Rain Dir C:\HAESTAD\PPKWARAINFALL\
Rain File -ID SCSTYPES.RNF - Typell 24hr

Unit Hyd Type = Default Curvilinear
HYG Dir F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE -

DEVELOPMENTY
- SUBBASIN 3B 100

.5050 hrs
48.560 acres Runoff CN= &5

HYG File - ID
Tc
Drainage Area

.06733 hrs

Computational Time Increment =
Computed Peak Time = 12.1873 hrs
Computed Peak Flow = 55.57 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Qutput = 12,2000 hrs
Peak Flow, Interpolated Qutput = 55.40 cfs
DRAINAGE AREA
ID:None Selected
CN = 65
Area = 48.560 acres
S = 5.3846 1in
0.25 = 1.0769 in
Cumulative Runoff
1.4701 in
5.949 ac-ft
HYG Volume.., 5.949 ac-ft (area under HYG curve)

ex%®* UNIT HYDROGRAPH PARAMETERS *****

.50500 hrs (ID: None Selected)

Time Concentration, Tc
.06733 hrs = 0.20000 Tp

Computational Incr, Tm

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 108.95 cfs
Unit peak time Tp = .33667 hrs
Unit receding limb, Tr = 1,34667 hrs
Total unit time, Tb = 1.68333 hrs

S/N: 821C05D06A87  Shephard-Wesnitzer, Inc.
PondPack Ver: 7.0 (312) Compute Time: 06:07:14 Date: 05-02-2000
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Type.... Executive Summary (Links) Page 1.02

Name.... Watershed Event: 100 yr
File.... F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE-DEVELOPMENT\BASIN4-PRE.PPW

Storm... Typell 24hr Tag: 100

NETWORK SUMMARY -- LINKS
(UN=Upstream Node; DL=DNstream End of Link; DN=DNstream Node)
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = ARIZONA.RNQ Flag Ranch

Storm Tag Name = 100

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typell 24hr
Storm Frequency = 100 yr

Total Rainfall Depth= 4.7200 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= ,0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Peak Time Peak Q
Link ID Type ac-ft Trun, hrs cfs End Points
Ad ADD UN .327 12.1500 3.42 SUBBASIN 4
DL .327 12.1500 3.42
DN .327 12.1500 3.42 OUT 4

S/N: 821C05D06A87 Shephard-Wesnitzer, Inc.
PondPack Ver: 7.0 (312) Compute Time: 06:08:33 Date: 05-02-2000



Computation of runcft parameters uging SCS TR-55 method

Project Flagstaff Ranch Golf Club
Sub-basin 4, pre-developed conditions Sub-basin ares, A = E acres=  0.0040 mi®
Runoff curve number L -
Hydrologic Cover description Pervious Percent % of Imperv Eamposite Area [CN x Area
soil group CN impervious | disconnected CN
SoilC _Ponderosa pine forest, fair 85 &5 2.49 162
Asphalt Kiltie Lana 98 58 0.06 &
[7] [1]
a [i]
[1] 0
[1] a
Totals | 2.55 168
Welghted composite curve number, CN = 56

initial abstraction {in})=  1.030

Peak discharge computation {graphical SCS method
Recurrence interval 2-!ear s-zear 10-year 25-year | 50-year 100-15ar
24-hour rainfall depth, P (in) 2.20 2,79 21 3.80_=_ 4.26 472
Runoff volums, V (i) 0.22 045 | 065 0.57 1.24 1.54
Initial abstraction / rainfall depth (la/P} 0.47 0.37 0.32 0.27 0.24 0.22
Runofi coefficients for Type I rainfall disiribution, CO 2.26800 2.3982 24498 | 24920 25116 | 25246
ct -0.5517 -0.6117 -0.5207 -0.6215 | -0.6196 | -0.6175
c2 -0.0199 -0.0731 -0.1051 -0.1361 -0.1518 | -0.1618
Peak discharge, Qp (cfs} [] 7 7 2 3 K]

Time of concentratlon and travel time

1. Sheet flow Segment ID| AB
Woods w/
Surface description light brush
Manning's roughness coefficiant, n 0.40
Flow length, L {ft) (< 300 i) 100
2-year 24-hour rainfall depth, P (in) 220
Land slope, S (ft/ft) 0.03
Travs! tims, Tt (hr) 0.37 0.00 8.00 0.37 ﬂ
2. Shallow concentrated flow ac
Surface description {paved = 1, unpaved = 2) 2
Flow length, L (ft) 100
Watecourse slops, S (H/fl) 0.03
Avarage velocity, V (ft/s) 270 a.00 o0
Travel time, Tt (hr) 0.01 0.00 0.00 a.01 |
3. Channel flow cD
Channef bottom width, B (i) 10
Channei side slipes, Z (horizontal/vertical) 2
Channel depth, d (it) 1
Manning's roughness coetficient, n 0.05
Flow length, L {ft) 300
Channel slope, S (ft/t) 0.004
Cross sectional flow area, A (ft%) 12.0 0.0 0.0
Waltad perimeter, Pw (ft) 14.5 0.0 0.0
Hydraulic radius, Rh () 0.83 0.00 0.00
Avaraga velacity, V (it's) 1.66 0.00 0.00
Flowrate, Q (cfs} 20 0 0
Travel time, Tt {hr) 0.05 0.00 0.00 0.05 |
hours minutes
Time of conceniration, Tc = i 0.427 28
Lag time, Tlag = 0.256 15
Recommendad maximum ime step= | 0.074 | 4 ]
Actual tima step used, Tstep = 0.083 5
Time to peak of unit hydrograph, Tp= [ 0.298 | 18 1

4/26/00

Pred.xls



Parabolic ditch @ 1% slope
Warksheet for Irregular Channel

Project Description

Project File 1:\projects\2000\00105\hydrology\flowmaster\flagranc.fm2
Worksheet Parabolic ditch @ 1% slope
Fiow Element Irregular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Channel Stope 0.010000 ft/it
Water Surface Elevation 2.00 ft
Elevation range: 0,00 ft to 2.00 {t.
Station (ft) Elevation (ft) Start Station End Station
0.00 2.00 0.00 12.00
1.00 1.39
2.00 0.89
3.00 0.50
4.00 0.22
5.00 0.086
6.00 0.00
7.00 0.06
8.00 0.22
9.00 0.50
10.00 0.89
11.00 1.39
12.00 2.00
Results
Wtd. Mannings Coefiicient 0.035
Discharge 77.78 cfs
Flow Area 15.89 fiz
Wetted Perimater 12.83 it
Top Width 12,00 ft
Height 2.00 ft
Critical Depth 1.73 ft
Critical Slope 0.018445 ft/fit
Velocity 4.90 ft/s
Velocity Head 0.37 ft
Specific Energy 2.37 ft
Froude Number 0.75

Flow is subcritical.

07/12/00
01:36:06 PM

WOODSON ENGINEERING

Haestad Methods, Inc. 37 Brookside Road Wataerbury, CT 06708 (203) 755-1666

Roughness
0.035

FlowMaster v5.12
Page ! of 1



Parabolic ditch @ 5% slopé
Worksheet for Irregular Channel

Project Description

Project File f:\projects\2000\00105\hydrology\flowmaster\flagranc.fm2
Worksheet Parabaolic ditch @ 5% siope
Fiow Element Irregular Channel
Method Manning's Formula
Solve Far Discharge
Input Data
Channei Slope 0.050000 ft/ft
Water Surface Elevation 2.00 ft
Elevation range: 0.00 ft to 2.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 2.00 0.00 12.00
1.00 1.39
2.00 0.89
3.00 0.50
4.00 0.22
5.00 0.06
6.00 0.00
7.00 0.06
8.00 0.22
9.00 0.50
10.00 0.89
11.00 1.39
12.00 2.00
Results
Wtd. Mannings Coefficient 0.035
Discharge 173.93 cfs
Flow Area 15.89 ft2
Wetted Parimeler 12.83 ft
Top Width 12.00 ft
Helght 2.00 ft
Critical Depth 2.54 ft
Critical Slope 0.017667 ft/ft
Velocity 10.95 ft/s
Veiocity Head 1.86 ft
Specific Energy 3.86 ft
Frouds Number 1.68

Flow is supercritical.

07/12/00
01:37:21 PM

WOODSON ENGINEERING

Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1688

Roughness
0.035

FlowMaster v5.12
Page 1 of 1



Subbasin 2 spillway channel @ 1% slope
Worksheet for Triangular Channel

Project Description

f:\projects\2000\00105\hydrology\flowmasteriflagranc.fm2

Project File

Worksheet Subbasin 2 spillway channel @ 1% slope
Flow Element Triangular Channel

Method Manning's Formula

Salve For Channel Depth

Input Data

Mannings Coeftlicient

Channel Slope

0.035

0.010000 ft/it

Left Side Slope 3.000000H: V
Right Side Slope 3.000000H:V
Discharge 12.66 cfs
Results

Depth 1.20 ft

Flow Area 4.34 ft2
Wetted Perimeter 7.60 ft

Top Width 7.21 ft

Critical Depth 1.02 ft

Critical Slope 0.023963 ft/ft
Velocity 2.92 ft/s
Velocity Head 0.13 ft
Specific Energy 1.33 ft

Froude Number 0.66

Flow is subcritical.

0712100

12.33:37 PM

Haestad Methods, Inc

WOODSON ENGINEERING
37 Brookside Road Walerbury, CT 06708

{203) 755-1666

FlowMaster v5.1
Page 1 of 1



Subbasin 2 spillway channel @ 10% siope
Worksheet for Triangular Channel

Project Description

Project File 1:\projects\2000\00105\hydrology\flowmasterflagranc.im2
Worksheet Subbasin 2 spillway channel @ 10% slope
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.035

Channel Siope 0.100000 ft/ft
Left Side Slope 3.000000 H:V
Right Side Slope 3.000000H : V
Discharge 12.66 cis
Results

Depth 0.78 ft

Flow Area 1.83 ft
Watted Perimeter 4.94 ft

Top Width 4.68 ft

Critical Depth 1.02 ft

Critical Slope 0.023963 fi/ft
Velocity 6.92 ft/s
Velocity Head 0.74 ft
Specific Energy 1.53 ft

Froude Number 1.95

Flow s supercritical.

07/12100 WOODSON ENGINEERING FlowMaster v5.1:
Page 1 of 1

12:35.00 PM Haestad Methods, inc. 37 Brockside Acad Waterbury, CT 06708 (203) 755-1668



Subbasin 3A ROW channel @ 7% slope
Worksheet for Triangular Channe!

Project Description

Project File t:\projects\2000\00105\hydrology\flowmaster\flagranc.fm2
Worksheet Subbasin 3A ROW channel @ 7% slope
Flow Element Triangular Channel
Method Manning's Formula
Solve For Discharge

Input Data

Mannings Coefficient 0.035

Channel Slope 0.070000 ft/it
Depth 1.00 ft
Left Side Slope 3.000000H :V
Right Side Slope 3.000000H : V
Resuits

Discharge 20.50 cls
Flow Area 3.00 ft2
Wetted Perimeter 6.32 ft

Top Width 6.00 ft
Critical Depth 1.24 it
Critical Slope 0.022472 ft/tt
Velocity 6.83 ft/s
Velagcity Head 0.73 ft
Specific Enargy 1.73 ft
Froude Number 1.70

Flow s supsrcritical.

07/12/00 WOODSON ENGINEERING FlowMaster v5.1:
Page 1 ol 1

011006 PM Haestad Methods, Inc. 37 Brookside Acad  Waterbury, CT 06708 (203} 755-1866



Worksheet for Triangular Channel

Subbasin 3B easement channei @ 3% slope

Project Description

Project File f:\projects\2000\00105\hydrology\flowmasten\flagranc.fm2
Worksheet Subbasin 3B easement channel @ 3% slope
Flow Element Triangular Channel
Method Manning's Formula
Solva For Channel Dapth

Input Data

Mannings Coefficient 0.035

Channel Slope 0.030000 ft/ft
Leit Side Slope 3.000000 H:V
Right Side Slope 3.000000H: vV
Discharge 49.70

Results

Depth 1.63 ft

Flow Area 8.01 ft2
Wetted Parimeter 10.33 ft

Top Width 9.80 ft
Critical Depth 1.76 ft
Critical Slope 0.019970 ft/it
Velocity 6.20 ftfs
Velocity Head 0.60 ft
Specific Energy 2.23 ft
Froude Number 1.21

Flow Is supercritical.

07/12/00

01:40:02 PM Haestad Methods, Inc,

WOODSON ENGINEERING
37 Brooksida Road Watarbury, GT 06708

(203) 755-1666

FlowMaster v5.1:
Page 1 of 1



Subbasin 3B spillway channel @ 1% slope
Worksheet for Triangular Channel

Project Description

:\projects\2000100105\hydrology\flowmaster\flagranc.fm2

Project File

Worksheet Subbasin 3B spillway channel @ 1% slope
Flow Elemant Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient

Channel Slope

0.035

0.010000 fi/it

Left Side Slope 3.000000 H :V
Right Side Slope 3.000000 H : V
Discharge 73.93 cfs
Results

Dapth 2.33 ft

Flow Area 16.29 ft2
Welted Perimeter 14.74 ft

Top Width 13.98 ft
Critical Depth 2.07 ft
Critical Slope 0.018940 ft/it
Velocity 4.54 ft/s
Velocity Head 0.32 ft
Specific Energy 2.65 ft
Frouds Number 0.74

Flow is subcritical.

07/12/00

12:50:43 PM

Haestad Methods, Inc.

WOODSON ENGINEERING
37 Brookside Road ‘Waterbury, CT 06708

{203) 755-1666

FlowMaster v5.1:
Page 1 of 1



Worksheet for Triangular Channel

Subbasin 3B spillway channel @ 6% slope

Project Description

Project File f:\projects\2000100105\hydrology\flowmaster\flagranc.fm2
Worksheet Subbasin 38 spillway channe! @ 6% slope
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth

Iinput Data

Mannings Coefficient 0.035

Channel Slope 0.060000 ft/ft
Left Side Slape 3.000000H :V
Right Side Slope 3.000000H :V
Discharge 73.93

Results

Depth 1.67 ft

Flow Area 8.32 ft2
Wetted Perimeter 10.53 ft

Top Width 9.99 ft
Critical Depth 2.07 ft
Critical Slope 0.018940 ft/it
Velocity 8.89 fi/s
Velocity Head 1.23 ft
Specific Energy 2.89 ft
Froude Number 1.72

Flow is supercritical.

a7/12/00

12:52:21 PM Haestad Methods, Inc.

WOODSON ENGINEERING
37 Brookside Aoad Watarbury, CT 08708

(203) 755-1666

FlaowMaster v5.12
Page 1 of 1



Subbasin 4 ROW channe! @ 1.7% slope
Worksheet for Triangular Channel

Project Description

Project File t:\projects\2000\00105\hydrology\flowmastenilagranc.tm2
Worksheet Subbasin 4 ROW channel @ 1.7% slope
Fiow Element Triangular Channel
Method Manning's Formula
Solve For Discharge

input Data

Mannings Coefficient 0.035

Channel Slope 0.017000 i/t
Depth 1.00 ft
Lelt Side Slope 3.000000H: V
Right Side Slope 3.000000 H: v
Results

Discharge 10.10 cls
Flow Area 3.00 fi2
Wetted Perimater 6.32 ft

Top Width 6.00 ft
Critical Depth 0.93 ft
Critical Slope 0.024697 ft/tt
Velocity 3.37 ftis
Velocity Head 0.18 ft
Specific Enargy 1.18 ft
Froude Number 0.84

Flow s subecritical.

07/12/00 WOODSON ENGINEERING FlowMaster v5.1:
Page 1 of 1

012357 PM Haestad Methods, Inc. 37 Brookside Aoad Waterbury, CT 06708  (203) 755-1666



Subbasin 7A ROW channel @ 2% slope
Worksheet for Triangular Channel

Project Description

f:\projectsi2000\00105\hydrology\flowmasten\tiagranc,fm2

channel @ 2% slope

Project File

Worksheet Subbasin 7A ROW
Flow Element Triangular Channel
Method Manning's Formula
Solve For Discharge

Input Data

Mannings Coefiicient

Channel Slope
Depth
Left Side Slope

0.035
0.020000 it/ft
1.00 ft

3.000000H:V

Right Side Slope 3.000000H :V
Results

Discharge 20.50 cfs
Fiow Area 3.00 fi2
Wetted Perimeter 6.32 ft
Top Width 6.00 fi
Critical Depth 1.24 ft
Critical Slope 0.022472 /it
Velocity 6.83 ft/s
Velocity Head 0.73 ft
Specific Energy 1.73 it
Froude Number 1.70

Flow is supercritical.

07/12/00

01:12:37 PM

Haestad Methods, Inc.

WOODSON ENGINEERING
37 Brookside Aoad Waterbury, CT 08708

{203) 755-1668

FlowMastar v5.1
Page 1 of



Subbasin 7B spillway channel @ 1% slope
Worksheet for Triangular Channel

Project Description

Project File f:\projects\2000\00105\hydrology\flowmastenilagranc.im2
Worksheet Subbasin 7B spillway channel @ 1% slope
Flow Elemant Triangular Channel
Method Manning's Formula
Solve For Discharge

Input Data

Mannings Coetficient 0.035

Channel Siope 0.010000 ft/ft
Depth 1.00 ft
Left Side Slope 3.000000H :V
Right Side Slope 3.000000H :V
Results

Discharge 7.75 cfs

Fiow Area 3.00 ftz
Wetted Perimeter 6.32 ft

Top Width 6.00 ft
Critical Depth 0.84 ft
Critical Slope 0.025587 ft/ft
Velocity 2.58 fi/s
Velocity Head 0.10 ft
Specific Energy 1.10 ft
Froude Number 0.64

Flow is subecritical.

07/12/100

12.42:55 PM

Haestad Methods, inc.

WOODSON ENGINEERING
37 Brookside Road Watarbury, CT 06708

{203} 755-1666

FlowMaster v5.1;
Page 1 of 1



Worksheet for Triangular Channel

Subbasin 7B spillway channel @ 10% siope

Project Description

Project File f:\projects\2000100105\hydrology\flowmaster\flagranc.fm2
Workshest Subbasin 7B spillway channel @ 10% slope
Flow Element Triangular Channal
Method Manning's Formula
Sclve For Discharge

Input Data

Mannings Coefficient 0.035

Channel Slope 0.100000 ft/t
Depth 1.00 ft
Left Side Slope 3.000000H:V
Right Side Slope 3.000000H :V
Results

Discharge 24.50 cfs
Flow Area 3.00 fi2
Wetled Perimeter 6.32 ft

Top Width 6.00 ft
Critical Depth 1.33 ft
Critical Slope 0.021945 ft/t
Velocity 8.17 ft/s
Velocity Head 1.04 ft
Speacific Energy 2.04 ft
Froude Number 2.04

Flow is supercritical,

07/12/00

12:43:29 PM Haestad Methods, Inc.

WOODSON ENGINEERING
37 Brookside Road Waterbury, CT 08708

{203) 755-18686

FlowMaster v5.1%
Page 1 of 1



Type....
Name. ...
File....
Storm. ..

DEVELOPMENT\

S/N: B21COSD0OGASB7?

5CS Unit Hyd. Summary

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration
Rain Dir
Rain File -ID
Unit Hyd Type

24.0000 hrs

SCSTYPES.RNF

Page 4.03

SUBBASIN 4 Tag: 100 Event:
F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE-DEVELOPMENT
Typell 24hr Tag: 100

100 yr
\BASIN4-PRE.PP

Rain Depth = 4.7200 in

C:\HAESTAD\PPKW\RAINFALL\

- Typell 24hr

Default Curvilinear
F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE-

HYG Dir
HYG File - ID = - SUBBASIN 4 100
Tc = 4270 hrs
Drainage Area = 2.550 acres Runoff CN= 66
Computational Time Increment = .05693 h
Computed Peak Time = 12,1837 h
Computed Peak Flow = 3.43 ¢
Time Increment for HYG File = .0500 h
Peak Time, Interpolated Output = 12.1500 h
Peak Flow, Interpolated Qutput = 3.42 ¢
DRAINAGE AREA

ID:None Selected

CN = 66

Area = 2.550 acres

5 = 5.1515 in

0.25 = 1.0303 in

HYG Volume...

Cumulative Runoff

1.5398
.327

in
ac-ft

rs
rs
fs

rs
rs
fs

.327 ac-ft (area under HYG curve)

***®® UNIT HYDROGRAPH PARAMETERS ***=»

Time Concentra
Computational

Unit Hyd. Shap
K = 483.43/64
Receding/Risin

Unit peak,

Unit peak time
Unit receding
Total unit tim

PondPack Ver: 7.0 (312)

tion, Tc =

Incr, Tm = .05693 hrs =

e Factor =

5.333, K =

g. Tr/Tp = 1.6698 (solved from K
qp = 6.77 cfs
Tp = .28467 hrs

limb, Tr = 1.13867 hrs

e, Th = 1.42333 hrs

.42700 hrs (ID: None Selected)
0.20000 Tp

483.432 (37.46% under rising limb)

.7491 (also, K = 2/(1+(Tr/Tp))

Shephard-Wesnitzer, Inc.

Compute Time: 06:08:33

Date:

.7491)

05-02-2000



Page 4.03

Type.... 5CS Unit Hyd. Summary
Name.... BASIN 5 Tag: 100 Event: 100 yr
File.... F:\PROJECTS\2000\00105\HYDROLOGY\PONDPACK\PRE -DEVELOPMENT\BASINS-PRE.PPW

Storm... Typell 24hr Tag: 100
SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm
Duration 24.0000 hrs Rain Depth = 4,7200 in

Rain Dir C:\HAESTAD\PPKW\RAINFALL\
Rain File -ID = SCSTYPES.RNF - Typell 24hr

Unit Hyd Type Default Curvilinear
F:\PROJECTS\2000\00105\HYDRQLOGY\PONDPACK\PRE -

HYG Dir
DEVELOPMENT\

HYG File - ID = - BASIN 5 100

Tc = ,2500 hrs

Drainage Area 1,310 acres Runoff CN= 65

Computational Time Increment = .03333 hrs
Computed Peak Time = 12.0667 hrs
Computed Peak Flow = 2.25 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.0500 hrs
Peak Flow, Interpolated Output = 2.23 cfs
DRAINAGE AREA
ID:None Selected
CN = &5
Area = 1.310 acres
S = §,3846 in
0.25 = 1.0769 in
Cumulative Runoff
1.4701 1in
.160 ac-ft
HYG Volume... .160 ac-ft {area under HYG curve)

®exe* UNIT HYDROGRAPH PARAMETERS *=*»==

Time Concentration, Tc = .25000 hrs (ID: None Selected)
Computational Incr, Tm = .03333 hrs = 0,20000 Tp

483.432 (37.46% under rising limb)

Unit Hyd. Shape Factor

K = 4B3.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 5.94 cfs
Unit peak time Tp = .16667 hrs
Unit receding limb, Tr = .66667 hrs
Total unit time, Th = .83333 hrs

S/N: 821C05D06A87  Shephard-Wesnitzer, Inc.
PondPack Ver: 7.0 (312) Compute Time: 06:09:35 Date: 05-02-2000



Computation of runoff parameters using SCS TR-55 methed

Project IFlagstaff Ranch Golf Ciub
Sub-basin [5. pre-developed conditions Sub-basin area, A = IE acres= 00020 mi
Runoff curve number . :
Hydrologic Cover description Pervious Percent % of imperv §Compositell Area |CN x Area
soil group CN impervious glisconnecied CN
Soil C Ponderosa pine forest, fair 65 65 1.31 85
[1] [4]
[ 7]
0 [1]
0 [1]
[i] 0
Totals 1.31 a5
Welghted composite curve number, CN = 65
Initial abstraction (in)=  1.077
Peak discharge computation (graphical SCS method -
Recurrence interval 2—zear S-year 10-year 25-year | S50-year 100-zear
24-hour raintall depth, P (in) 2.20 2.79 3.21 3.80 3.26 | 4.72
Runoff voluma, V (in) 0.19 0.41 0.61 0.91 1.18 1.47
initial abstraction / rainfall depth (1a/P) 0.49 0.39 0.34 0.28 0.25 0.23
Runolf coefficiants for Type H rainfafl distribution, CO 2.2247 2.3780 2.4354 24828 | 25047 | 25195
ct -{.5293 -0.6060 -0.6190 -0.6219 | -0.68205 | -0.6184
cz | -0.0133 -0.0624 -0.0955 | -0.1289 | -0.1461 | -0.1578 |
Peak discharge, Qp (cfs) [i] [/] 7 1 £ 2
Time of concentration and travel time _
1. Sheet flow Segment ID AB
Woods w/
Surface description light brush
Manning's roughness coefficient, n 0.40
Flow length, L (ft) (< 300 ft) 150
2-year 24-hour rainfail depth, P (in) 2.20
Land slope, S {it/it) 0.25
Travel time, Tt thr) 0.22 0.00 0.00 0.22 |
2. Shallow concentrated flow BC
Surface description {paved = 1, unpaved = 2) -
Flow length, L (tt) 100
Watecourse slope, S {ft/f) 0.10
Avarage valocity, V (fi/s) 510 4.00 0.00
Travel time, Tt (hr) 0.01 0.00 0.00 0.0t |
3. Channel flow D
Channel bottorn width, B (it) 3
Channel side slipes, Z (horizontal/vertical) 3_
Channel depth, d {f1) 0.2
Manning's roughness coefficient, n 0.035
Flow lengih, L (ft) 450
Channel slope, S (fi/fi) 0.1
Crass ssctional flow area, A (ft°) 0.9 0.0 2.0
Walted perimeter, Pw (1) 4.6 0.0 0.0
Hydraulic radius, Rh (f} 0.20 0.00 0.00
Averaga vaelocity, V (ft/s) 4.88 0.00 0.00
Flowrate, Q (cfs) 4 0 [2]
Traval time, Tt (hr) 0.03 0.00 0.00 003 |}
hours minutes
Time of concentration, Tc = | 0.250 15
Lag time, Tlag = 0.150 []
Recommanded maximum time stap= | 0.043 | 3 |
Actual time step used, Tstep = 0.017 1
Time to peak of unit hydrograph, To= | 0.158 | g |

Pre5.xls 4/28/00
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Preb.xls

Computation of runof{ parameters using SCS TR-55 method

Project Flagstaf! Hanch Goli Club
Sub-basin 8, pre-developed conditions Sub-basin arga, A = acres=  0.0017 mi®
Aunoff curve number -
r=' Hydrologic Cover dascription Pervious Percent | % of imperv [[Composite} Area CNxAraal1
soil group CN Impervious | disconnected CN
Soil C Ponderosa pine forast, fair [ 55 1.08 89
[i] a
[¢) 0
[4] 1]
[/} 4]
_ [1] 1]
Totals 1.06 69
Welghted compasiia curve number, CN = 65
Initial abstraction {in) = 1.077
Peak discharge computatlon (graphical SCS mathod —
Recurrence interval 2 5-year 10-year 25-year | 50-year | 100-year
24-hour raintalt dspth, P (in) 2.20 2.79 3.21 2.80 _4.';%= “’T’fﬂé’”
Runoff volume, V (in) 0.19 041 0.61 0.91 1.18 147 |
Initial abstraction / rainfail depth (la/P} 0.49 0.39 0.34 028 | 025 0.23
Runoff cosfficients for Type Il rainfall distribution, C0 2.2247 25780 2.4354 24826 | 25047 | 2.5195
ct -0.5293 -0.6060 -0.6190 -0.6219 | -0.6205 | -0.6184 |
cz -0,0133 -0.0624 -0,0955 -0.1289 | -0.1461 | -0.1578
Pesk discharge, Qp (cfs) 0 [] 1 1 1 2
Time of concentration and travel time
1. Sheet flow Segment ID AB
Woods w/
Surface description light brush
Manning's roughness coefficient, n 0.4
Flow tength, L (it} {< 300 h) 100
2-year 24-hour rainfall depth, P (in) 2.2
Land siope, S (i) 0.1
Travel time, Tt (hr} 0.23 0.00 0.00 023 |
2. Shallow concentrated flow BC
Surface description (paved = 1, unpaved = 2) 2
Flow length, L {it} 250
Watecourse slope, S ({tft) 0.1
Average velocity, V (1t/s) 10 0.00 .00
Travel time, Tt (hr) 0.01 0.00 0.00 001 §
3. Channel flow D DE
Channel bottom width, B (ft} 10 15
Channel side slipes, Z {(horizontat/vertical) 5 4
Channef depth, d (ft) 2 2
Manning’s roughness coelficient, n 0.05 0.035
Flow length, L {f) 0 0
Channel slope, S (/i) 0.017 0.03
Cross sectional flow area, A (f*) 40.0 46.0 0.0
Welled perimeter, Pw (ft) 30.4 31.5 0.0
Hydraulic radius, Rh (R) 1.32 1.45 0.00
Average velocity, V (ft/s} 4.67 949 0.00
Flowrate, Q (cfs) 187 437 0
Traval time, T1 (hr) 0.00 0.00 0.00 000 1§
hours minutes
Time of concentration, Te = 0.240 14
Lag time, Tlag = 0.744 []
Recommended maximum lime step= | 0.042 | 3 |
Actual time step used, Tslap = 0.083 &
Tima to peak of unit hydrograph, Tp= | 0.185 | 11 |

4/28100






